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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Japa-
nese application JP 2010-018299 filed on Jan. 29, 2010, the
content of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device, and more particularly to a liquid crystal module
including a liquid crystal panel and a backlight.

[0004] 2. Description of the Related Art

[0005] Recently, along with the increase of interest among
people on environmental problems, there has been a demand
for electric appliances of low power consumption. A liquid
crystal television receiver set is not an exception. In a liquid
crystal module which constitutes a display part of a liquid
crystal display device such as a liquid crystal television
receiver set, most of power is consumed by a backlight.
Accordingly, in an attempt to reduce power consumption, the
enhancement of light emission efficiency of the backlight per
se and the enhancement of transmissivity of the liquid crystal
panel are effective.

[0006] In this respect, JP 2000-187231 A discloses a tech-
nique which enhances the light emission efficiency of a back-
light by lowering color temperature of the back light. JP
2000-187231 A also discloses that when the aperture ratio of
a blue subpixel is set larger than the aperture ratios of other
subpixels among red, green and blue subpixels which consti-
tute each pixel of the liquid crystal panel, a favorable white
balance can be acquired due to lowering of color temperature
of the backlight. JP 2000-187231 A also discloses that the
liquid crystal panel has a weak transmissivity for the blue
light.

[0007] Inreducing the power consumption of the backlight
by lowering a color temperature, when the aperture ratio of
the blue subpixel is increased to acquire the white balance, the
transmissivity of the liquid crystal panel is lowered as a
whole. Accordingly, in an attempt to acquire desired white
brightness, due to a trade-off between the enhancement of the
light emission efficiency of the backlight and the lowering of
transmissivity of the liquid crystal panel, there exists a draw-
back that it is not always possible to acquire the desired
reduction of power consumption and the desired white dis-

play.
SUMMARY OF THE INVENTION

[0008] The present invention has been made to overcome
such drawbacks, and it is an object of the present invention to
provide a liquid crystal display device which can properly
reduce power consumption and can perform a proper display.
[0009] According to one aspect of the present invention,
there is provided a liquid crystal display device which
includes: a light source which generates an irradiation light;
and a liquid crystal panel which includes a liquid crystal layer
which is sandwiched between a pair of substrates, the liquid
crystal panel being provided pixels, each consisting of red,
green and blue subpixels, and controlling the transmission of
the irradiation light at each of the subpixels, wherein aperture
ratios of the red subpixel and the blue subpixel in the each
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pixel of the liquid crystal panel are determined such that, in a
state where the aperture ratio of the green subpixel is fixed to
a desired value, white brightness efficiency takes a maximum
value which is set based on a balance between light emission
efficiency which is increased corresponding to lowering of
color temperature of the light source and transmissivity of the
pixel which is decreased corresponding to the increase of the
aperture ratio of the blue subpixel.

[0010] According to another aspect of the present inven-
tion, there is provided a liquid crystal display device which
includes: a light source which is constituted of a cold cathode
fluorescent lamp which uses Y,0,:Eu®* as a red phosphor,
LaPO,:Tb** as a green phosphor and (Sr, Ca),,(PO,)sCL,:
Eu* as a blue phosphor respectively and generates an irra-
diation light; and a liquid crystal panel which includes a liquid
crystal layer which is sandwiched between a pair of sub-
strates, the liquid crystal panel being provided pixels, each
consisting of red, green and blue subpixels, and controlling
the transmission of the irradiation light at each of the subpix-
els, wherein a ratio among aperture ratios of the red subpixel,
the green subpixel and the blue subpixel in the each pixel of
the liquid crystal panel is set to 0.6:1.1:1.3, and a color tem-
perature of the light source is set such that the pixel is dis-
played in white.

[0011] According to still another aspect of the present
invention, the above-mentioned liquid crystal display device
adopts an active-matrix drive method in which each subpixel
includes a thin film transistor which connects an individual
electrode arranged in the subpixel to a signal line in response
to a control voltage applied to a gate of the thin film transistor
from a scanning line, and a size of the thin film transistor
which is defined by a ratio W/L between a gate width W and
a gate length L is set such that a ratio of the size of the thin film
transistor among the red subpixel, the green subpixel and the
blue subpixel takes a value corresponding to the ratio among
the aperture ratios.

[0012] According to the liquid crystal display device of the
present invention, the power consumption can be properly
reduced and proper white balance and proper driving of pixels
can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG.1isaschematic cross-sectional view ofa liquid
crystal display device according to an embodiment of the
present invention;

[0014] FIG. 2 is a schematic plan view for explaining the
structure of a pixel in the liquid crystal display device accord-
ing to the embodiment of the present invention;

[0015] FIG. 3 is a schematic circuit diagram of a liquid
crystal panel and drive circuits of the liquid crystal display
device;

[0016] FIG. 4 is a graph showing the relationship between
a change of chromaticity of a backlight and normalized
brightness of the backlight;

[0017] FIG. 5 is a graph showing the relationship between
arelative aperture ratio of a blue subpixel and panel transmis-
sivity; and

[0018] FIG. 6 is a graph showing the relationship between
a relative aperture ratio of the blue subpixel and the white
brightness efficiency of a liquid crystal display part.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Hereinafter, an embodiment according to the
present invention is explained in conjunction with attached
drawings.
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[0020] FIG.1isaschematic cross-sectional view of aliquid
crystal display device 2 according to this embodiment. The
liquid crystal display device 2 is an IPS (In Plane Switching)
and active-matrix-driving liquid crystal display device,
wherein liquid crystal 8 is filled between a color filter sub-
strate 4 and a TFT (Thin Film Transistor) substrate 6. Polar-
izing films 14, 16 are adhered to outer surfaces of glass
substrates 10, 12 which constitute the color filter substrate 4
and the TFT substrate 6 respectively. A backlight 18 is
arranged in a state where the backlight 18 faces a surface of
the polarizing film 16 of the TFT substrate 6. FIG. 1 is the
cross-sectional view along the horizontal direction (row
direction) of an image.

[0021] Each pixel is formed of a set of red, green and blue
subpixels 207, 20g, 205. On the color filter substrate 4, a red
film 22r, a green film 22g and a blue film 225 which are color
filter films are formed corresponding to the subpixels of
respective colors. A black matrix area 24 is formed between
the subpixels of different colors, and a light blocking film 26
formed of a black film or the like, for example, is formed in
the area.

[0022] Further, the TFT substrate 6 is provided with com-
mon electrodes 30, pixel electrodes 32 which constitute indi-
vidual electrodes for respective subpixels, lines which are
connected to these electrodes 30, 32, TFTs (not shown in the
drawings) and the like which are formed on the glass substrate
12. The common electrode 30 made of a transparent electrode
material is arranged corresponding to each pixel area, and a
predetermined common potential (reference potential) is
applied to the common electrode 30 via a common electrode
line. The pixel electrode 32 is connected to a signal line via
the TFT so that an image signal is applied to the pixel elec-
trode 32. The common electrode 30 and the pixel electrode 32
generate an electric field having a lateral component in the
liquid crystal 8 due to the potential difference between these
electrodes 30, 32 so that the orientation direction of the liquid
crystal 8 is changed whereby the liquid crystal 8 is driven. The
common electrode 30 and the pixel electrode 32 are insulated
from each other by insulation layers 34, 36.

[0023] Although not shown in the drawing, the liquid crys-
tal display device 2 is also provided with orientation films and
photo spacers. Further, the liquid crystal display device 2 may
be also provided with an overcoat layer and various optical
films when necessary.

[0024] FIG. 2 is a schematic plan view for explaining the
structure of the pixel according to the liquid crystal display
device 2 of this embodiment. FIG. 2 shows the structure of the
pixel relating to the TFT substrate 6, wherein besides the
common electrode 30, the pixel electrode 32 and the TFT 28,
a scanning line 50 which is arranged in the row direction,
signal lines 51 which are arranged in the column direction and
the common electrode line 52 are described in the drawing.
[0025] FIG. 2 shows the pixel structure where out of three
subpixels 207, 20g, 205, the blue subpixel 205 has the largest
aperture ratio, the green subpixel 20g has the second largest
aperture ratio, and the red subpixel 207 has the smallest aper-
ture ratio. This structure is described later.

[0026] A source electrode of'the TFT 28 is connected to the
pixel electrode 32, a drain electrode of the TFT 28 is con-
nected to the signal line 51, and a gate electrode of the TFT 28
is connected to the scanning line 50. An amorphous silicon
film 54 is formed as a channel between the source electrode
and the drain electrode. With respect to a size of the TFT 28
which s expressed by a ratio W/L between a gate width W and
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a gate length L, the TFT 28 provided to the blue subpixel 2056
is largest, the TFT 28 provided to the green subpixel 20g is
second largest, and the TFT 28 provided to the red subpixel
207 is smallest. This structure is also described later.

[0027] The common electrode 30 has a shape correspond-
ing to an opening portion of the pixel, and is arranged over the
substantially whole opening portion. The pixel electrode 32 is
formed into a shape having a plurality of stripe portions
(comb-teeth portions), and is arranged between the common
electrode 30 and the liquid crystal 8. The stripe portions of the
pixel electrode 32 extend in an inclined manner with respect
to the horizontal direction and the vertical direction of a
screen. The inclination direction is changed between an upper
half area and a lower half area of the pixel, and the inclination
direction of the stripe portions in the upper area and the
inclination direction of the stripe portions in the lower area
are set symmetrical with respect to the horizontal direction of
the screen, for example. The respective stripe portions in the
pixel are connected with each other at respective end portions
thereof thus forming the integral pixel electrode 32. The pixel
electrode 32 and the common electrode 30 apply a capacity 60
to the source electrode of the TFT 28. The capacity 60 is
charged in response to an image signal voltage applied to the
signal line 51, and holds a potential of the pixel electrode 32
with respect to the common electrode 30 at a value corre-
sponding to an image signal voltage.

[0028] FIG. 3 is a schematic circuit diagram of the liquid
crystal panel and drive circuits of the liquid crystal display
device 2. An active-matrix-type liquid crystal display part 62
is provided with the plurality of scanning lines 50 and the
plurality of common electrode lines 52 which extend in the
row direction, and the plurality of signal lines 51 which
extend in the column direction. The TFT 28 of each subpixel
is connected to the scanning line 50 and the signal line 51 as
described above. A vertical scanning circuit 64, an image
signal circuit 66 and a common electrode drive circuit 68 are
connected to the liquid crystal display part 62. The circuits 64,
66, 68 are formed of an LSI (large-scale integration) circuit
respectively. To be more specific, the circuits 64, 66, 68 are
connected to the above-mentioned various lines 50, 51, 52
mounted on the TFT substrate 6. The liquid crystal display
part 62 performs a display operation by active matrix driving
with the supply of scanning signal voltage, an image signal
voltage and a timing signal from a power source circuit (not
shown in the drawing) and a controller 70.

[0029] As described previously, in the liquid crystal display
device 2, the area of the blue subpixel 205 is set larger than the
areas of other subpixels. The reason that such structure is
adopted is explained hereinafter.

[0030] A display mode effectively applicable to the liquid
crystal display device 2 adopting an IPS drive method in
which the orientation of liquid crystal is controlled by apply-
ing a lateral electric field to the liquid crystal is a birefrin-
gence mode and hence, the transmissivity T is expressed by a
following formula in general.

T="Tqysin® 20-sin” [(-deff-An)/\] 1)

[0031] Here, T, indicates a coefficient having a value which
is mainly determined based on the transmissivity of a polar-
izing film used in a liquid crystal display element, 6 indicates
an angle made by effective light axis and polarized light
transmission axis of a liquid crystal layer, deff indicates an
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effective thickness of the liquid crystal layer, An indicates
refractive index anisotropy of liquid crystal, and A is a wave-
length of light.

[0032] A productofthe effective thickness deff of the liquid
crystal layer and the refractive index anisotropy An of liquid
crystal, that is, deff*An is referred to as retardation. As can be
understood from the above-mentioned formula (1), the trans-
missivity of the liquid crystal display part 62 takes the maxi-
mum value at a specified wavelength (peak wavelength), and
this peak wavelength depends on the retardation, that is, the
value of the thickness deff of the liquid crystal layer and the
value of the refractive index anisotropy An of liquid crystal.
Accordingly, when a white light is irradiated to the liquid
crystal display part in a state that the aperture ratios of the
respective red, green and blue subpixels are equal, a display
tinted with color having a main wavelength in the vicinity of
the peak wavelength is performed.

[0033] One preferred setting to cope with such a character-
istic is to set the peak wavelength to 555 nm which is the
maximum wavelength of luminosity factor. That is, it is pref-
erable to set the thickness of the liquid crystal layer such that
a condition of (rudeff*An)/555]=m/2 is satisfied.

[0034] Here, the transmissivity T is sharply decreased on a
wavelength side shorter than the peak wavelength (555 nm)
and is gradually decreased on a wavelength side longer than
the peak wavelength (555 nm). That is, the transmissivity T of
the blue subpixel becomes lower than the transmissivities T of
other subpixels.

[0035] On the other hand, a cold cathode fluorescent lamp
(CCFL) used in the backlight 18 has a tendency that the
brightness is increased along with lowering of color tempera-
ture within a color temperature range where the cold cathode
fluorescent lamp is usually used. That is, a warm-colored
fluorescent tube can obtain the same brightness as a cold-
colored fluorescent tube with the power consumption smaller
than the power consumption of the cold-colored fluorescent
tube. In general, assuming the power consumption of the
fluorescent tube at a color temperature of 6000K as 100%, the
power consumption necessary for acquiring the same bright-
ness becomes 105% at a color temperature of 8000K, 110% at
a color temperature of 10000K, and 95% at a color tempera-
ture of 4000K.

[0036] That is, with respect to the compensation for low
transmissivity T of the blue subpixel relative to transmissivi-
ties T of other subpixels, compared to the compensation for
low transmissivity T by bluing (coloring in cold color) in
which a blue component of the backlight 18 is increased in a
relative manner, the compensation for low transmissivity T of
the blue subpixel by making an aperture ratio of the blue
subpixel larger than an aperture ratio of the red subpixel
consumes less power. Based on such understanding, the aper-
ture ratio of the blue subpixel is set larger than the aperture
ratio of other subpixels in the liquid crystal display device 2.
[0037] The intensities of respective components of red,
green and blue in the backlight 18 can be adjusted by chang-
ing kinds of phosphors or by changing a mixing ratio of
phosphors. In the case of a narrow-band light emitting fluo-
rescent tube, the blue component has intensity corresponding
to an amount of phosphor having a light emission peak at 430
to 470 nm, the green component has intensity corresponding
to an amount of phosphor having a light emission peak at 540
to 550 nm, and the red component has intensity correspond-
ing to an amount of phosphor having a light emission peak in
the vicinity of 610 nm, and the relative intensity of the light
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emission peak corresponding to each color component is
controlled by changing a mixing ratio of these phosphors so
that fluorescent tubes having various color temperatures can
be realized.

[0038] When reddening (coloring in warm color) of the
backlight 18 is further advanced while maintaining the white
balance by increasing the aperture ratio of the blue subpixel,
it may be considered that the power consumption necessary
for acquiring the predetermined white brightness is monoto-
nously decreased. However, in an actual operation, there
exists a minimum point in a change of power consumption
caused by the increase of the aperture ratio of the blue sub-
pixel and the reddening of the backlight. That is, there exists
a condition which maximizes the white brightness efficiency.
This condition is explained hereinafter.

[0039] FIG. 4 is a graph showing the relationship between
a change of chromaticity of the backlight and the normalized
brightness of the backlight. A change amount Ay of a y
coordinate of color temperature in an xy chromaticity dia-
gram is taken on an axis of abscissas in FIG. 4, wherein a
predetermined color temperature is set as the reference and
the change amount Ay expresses a change amount of color
temperature from the y coordinate of the reference color
temperature. A value which is obtained by normalizing the
brightness of the backlight under a condition where power is
fixed with the brightness at the above-mentioned reference
color temperature is taken on an axis of ordinates. This graph
is obtained by measuring the brightness and the chromaticity
with respect to a plurality of backlights which differ from
each other in a mixing ratio of phosphors, and by performing
a regression analysis of obtained measured points. The graph
shows that along with reddening of a light emitted from the
backlight caused by the increase of Ay, the brightness is
increased even when power is fixed.

[0040] FIG. 5 is a graph showing the relationship between
a relative aperture ratio of the blue subpixel 205 and trans-
missivity of the liquid crystal display part 62 (panel transmis-
sivity). On an axis of abscissas shown in FIG. 5, an aperture
ratio az of the blue subpixel 205 when an aperture ratio a of
the green subpixel 20g is setto 1. 1 is taken. An aperture ratio
a, of the red subpixel is set to a; (=3-ag—az). On an axis of
ordinates in FIG. 5, the transmissivity of the panel formed of
the red subpixel 207, the green subpixel 20g and the blue
subpixel 205 is taken as a relative value with reference to the
transmissivity at the predetermined aperture ratio az. The
panel transmissivity is the white brightness transmissivity,
and is a ratio of the panel brightness relative to the backlight
brightness in a state where the respective red, green and blue
components of the backlight are adjusted so as to realize the
white balance on a panel screen. As described previously, the
transmissivity T of the blue subpixel 204 is lower than trans-
missivities T of other subpixels. Accordingly, when an area of
the blue subpixel 205 is increased so that an area of the red
subpixel 207 is decreased by a corresponding amount, the
panel transmissivity is lowered, and the inclination of lower-
ing of the transmissivity is increased along with the increase
of the aperture ratio ag.

[0041] FIG. 6 is a graph showing the relationship between
arelative aperture ratio of the blue subpixel 205 and the white
brightness efficiency of the liquid crystal display part 62
obtained from the relationships shown in shown in FIG. 4 and
FIG. 5. The white brightness efficiency taken on an axis of
ordinates in FIG. 6 is a relative value with reference to the
white brightness in a state where a ratio among aperture ratios
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ofthree subpixelsisset to 1:1:1. FIG. 6 shows that there exists
a point where the white brightness efficiency becomes maxi-
mum when the aperture ratio a; of the blue subpixel 205 is
changed in a state where the aperture ratio a; of the green
subpixel 20g is fixed to 1.1. The aperture ratio az of the blue
subpixel which gives such a maximum point is set based on a
balance between the light emission efficiency which is
increased corresponding to lowering of'a color temperature of
the backlight 18 (FIG. 4) and the transmissivity of the pixel
which is decreased corresponding to the increase of the aper-
ture ratio a, of the blue subpixel (FIG. 5).

[0042] In this embodiment, the backlight 18 is a CCFL
which uses YOX as a red phosphor, LAP as a green phosphor
and SCA as a blue phosphorrespectively. Here, YOX is Y,05:
Eu’*, LAP is LaPO,:Tb>*, and SCA is (Sr, Ca),;(PO,)sCL,:
Eu?*. In FIG. 6, a mixing ratio of the above-mentioned phos-
phors of the backlight 18 is adjusted such that the pixel is
displayed in white (color temperature: 10000K). The white
brightness efficiency becomes maximum when the aperture
ratio az of the blue subpixel 205 is 1.3 with respect to the
backlight 18.

[0043] Accordingly, in the liquid crystal display device 2 of
this embodiment, aratio az:a:az among aperture ratios of the
red subpixel 207, the green subpixel 20g and the blue subpixel
2054 is set to 0.6:1.1:1.3 so that the backlight is colored in
warm color so as to cancel coloring in cold color due to the
relative aperture ratio, whereby the white brightness effi-
ciency can be maximized with predetermined power con-
sumption. Due to such a constitution, the white brightness
efficiency can be enhanced by 7% compared to the constitu-
tion where the relative aperture ratio of three subpixels is
1:1:1.

[0044] The above-mentioned phosphors used in the CCFL
constituting the backlight 18 of this embodiment are exem-
plified as one example, and the present invention is also
applicable to a fluorescent tube which uses other phosphors,
and the white brightness efficiency can be maximized by
adjusting a ratio among aperture ratios of three subpixels.
[0045] Corresponding to the difference in aperture ratio
among the subpixels which constitute the pixel, areas of the
pixel electrodes 32 arranged in the respective subpixels also
differ from each other. Accordingly, along with the increase
of the aperture ratio, the capacity 60 between the pixel elec-
trode 32 and the common electrode 30 is also increased. To
cope with such a situation, in the liquid crystal display device
2 of this embodiment, as described previously, the larger the
area of the pixel electrode 32 in the subpixel, the larger the
ratio W/L between the gate width W and the gate length L of
the TFT 28 is set in the subpixel. That is, the size of the TFT
28 defined by the ratio W/L is set such that the size ratio
among the red subpixel 207, the green subpixel 20g and the
blue subpixel 205 takes a value corresponding to the ratio of
aperture ratios ag:a:ag. Accordingly, the larger the aperture
ratio of the subpixel, the larger electric current which the TFT
28 can supply to the capacity 60 becomes.

[0046] The subpixels which differ in color are arranged in
the row direction in the liquid crystal display part 62, and
these subpixels are simultaneously selected by the common
scanning line 50, and capacities 60 which are provided to the
respective subpixels and differ from each other in magnitude
are charged. In such an operation, the subpixels differ from
each other in size of the TFT 28 as described above and hence,
potentials of the respective pixel electrodes 32 are accurately
set corresponding to an image signal applied to the signal line

Aug. 4, 2011

51 within a common charge time. For example, even when a
charge time is shortened, the large capacity 60 of the blue
subpixel 205 can be speedily charged at a voltage correspond-
ing to the image signal. Accordingly, for example, in a white
display, the accuracy of voltages written in the respective
subpixels 207, 20g, 205 is enhanced thus enabling a display in
a desirable white balance.

[0047] The liquid crystal display device according to the
present invention can be used in an active-matrix-type liquid
crystal display device, for example. Further, the liquid crystal
display device according to the present invention is also appli-
cable to atelevision receiver set, a car navigation system, a PC
monitor, a notebook PC, a mobile phone, a DSC, a PDA and
the like.

[0048] Although the invention made by inventors of the
present invention has been specifically explained in conjunc-
tion with the embodiment of the present invention, the present
invention is not limited to the embodiment of the present
invention, and can be varied without departing from the gist of
the present invention.

What is claimed is:

1. A liquid crystal display device comprising:

a light source which generates an irradiation light; and

a liquid crystal panel which includes a liquid crystal layer
which is sandwiched between a pair of substrates, the
liquid crystal panel being provided pixels, each consist-
ing of red, green and blue subpixels, and controlling the
transmission of the irradiation light, wherein

aperture ratios of the red subpixel and the blue subpixel in
the each pixel of the liquid crystal panel are determined
such that, in a state where the aperture ratio of the green
subpixel is fixed to a desired value, white brightness
efficiency takes a maximum value which is set based on
a balance between light emission efficiency which is
increased corresponding to lowering of a color tempera-
ture of the light source and transmissivity of the pixel
which is decreased corresponding to the increase of the
aperture ratio of the blue subpixel.

2. A liquid crystal display device comprising:

a light source which includes a cold cathode fluorescent
lamp which uses Y,0,:Eu®* as a red phosphor, LaPO,:
Tb>* as a green phosphor and (Sr, Ca),,(PO,,)sCl,:Eu**
as a blue phosphor respectively and generates an irra-
diation light; and

a liquid crystal panel which includes a liquid crystal layer
which is sandwiched between the pair of substrates, the
liquid crystal panel being provided pixels, each consist-
ing of red, green and blue subpixels, and controlling the
transmission of the irradiation light, wherein

a ratio among aperture ratios of the red subpixel, the green
subpixel and the blue subpixel in the each pixel of the
liquid crystal panel is set to 0.6:1.1:1.3, and

a color temperature of the light source is set such that the
pixel is displayed in white.

3. The liquid crystal display device according to claim 1,
wherein the liquid crystal display device is an active-matrix-
drive type liquid crystal display device in which the each
subpixel includes a thin film transistor which connects an
individual electrode arranged in the subpixel to a signal line in
response to a control voltage applied to a gate of the thin film
transistor from a scanning line, and
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a size of the thin film transistor which is defined by a ratio individual electrode arranged in the subpixel to a signal line in
W/L between a gate width W and a gate length L is set response to a control voltage applied to a gate of the thin film
such that a ratio of the size of the thin film transistor transistor from a scanning line, and

among the red subpixel, the green subpixel and the blue a size of the thin film transistor which is defined by a ratio

. p . W/L between a gate width W and a gate length L is set
bpixel tak 1 ding to the rat 18 ; gate jeng ;
subpixe ©s a vajue corresponding fo the ratio among such that a ratio of the size of the thin film transistor
the aperture ratios.

o . . . . among the red subpixel, the green subpixel and the blue
4. The liquid crystal display device according to claim 2, subpixel takes a value corresponding to the ratio among
wherein the liquid crystal display device is an active-matrix- the aperture ratios.

drive type liquid crystal display device in which the each
subpixel includes a thin film transistor which connects an ok kR ok ok
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